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(54) Tilt less discharge liner system for bulk material cargo containers 



(57) A bulk material cargo container system com- 
prises an inflatable liner (10) which has a plurality of in- 
flatable air bags (16, 18, 20) integrally incorporated 
therein. The inflatable air bags have substantially right 
triangular configurations when disposed in their inflated 
states. When the inflatable air bags (16, 18, 20) are in- 
flated, the bulk material cargo load can be discharged 



without the need for tilting the container and the liner 
contained therein. In addition, the bulk material cargo 
container, having the new liner (10) disposed therein, 
can be used as a silo or storage facility for the bulk cargo 
load material. The inflatable air bags (1 6, 1 8, 20) can be 
inflated to predetermined degrees so as to cause pre- 
determined portions of the load material to be dis- 
charged as desired. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates generally to bulk, 
material cargo containers within which fluid-like or flow- 
able cargo materials, such as, for example, dry bulk 
chemicals, powdered, flaked, and pelletized resins, 
flour, coffee beans, grain, and the like, are normally 
housed orcontained while being shipped or transported, 
and more particularly to a new and improved bulk ma- 
terial cargo container linersystem, for use in conjunction 
with such bulk material cargo containers, wherein the 
new and improved bulk material cargo container liner 
system not only enables or facilitates the discharge of 
the bulk material cargo load from the bulk material cargo 
container in accordance with operational techniques 
which do not require the bulk material cargo container 
to be moved into a tilled mode, as is normally performed 
or conducted in accordance with conventional or PRIOR 
ART bulk material cargo load discharge techniques, but 
in addition, the new and improved bulk material cargo 
container liner system, and the discharge structure 
thereof, enables the bulk material cargo container to be 
utilized as a bulk material storage bin or silo. 

BACKGROUND OF THE INVENTION 

[0002] Bulk material cargo containers are convention- 
ally used, at different times, to house or contain different 
fluid-like orflowable cargo materials, such as, for exam- 
ple, dry bulk chemicals, powdered, flaked, and pel- 
letized resins, flour, coffee beans, grains, rice, sugar, 
and the like, while the cargo materials are being shipped 
or transported from one location to another by means 
of, for example, ship, truck, railroad, and the like. Since 
different bulk materiials are shipped or transported with- 
in particular bulk material cargo containers at different 
times, it is imperative that the bulk material cargo con- 
tainers effectively be clean so as not to contaminate the 
materials comprising a particular bulk material cargo 
load with residual materials which may remain within the 
bulk material cargo container from a previously shipped 
or transported bulk material cargo load. Accordingly, in 
order to eliminate the normally necessary cleaning of 
each bulk material cargo container hold after a particular 
bulk material cargo load has been unloaded or dis- 
charged from a particular one of the bulk material cargo 
container holds, it has become conventional within the 
industry to employ removable bulk material cargo con- 
tainer liners within the cargo holds of the bulk material 
cargo containers wherein, after a particular bulk material 
cargo load has been delivered to its destination and dis- 
charged or unloaded, the bulk material cargo container 
liner is simply removed from the bulk material cargo con- 
tainer whereby the bulk material cargo container is 
again useable, without a significant amount of cleaning, 
for carrying another bulk material cargo load typically 



comprising fluid orflowable material. Examples of bulk 
material cargo container liners as used within bulk ma- 
terial cargo containers for shipping or transporting fluid 
orflowable materials may be found within United States 
5 Patents 5,489,037, 5, 1 9371 0 and 4,884,722. 

[0003] As is also well-known in the industry, different 
bulk cargo load materials exhibit different flowability 
characteristics, and conventionally, the most common 
manner in which such flowability is effectively induced 
10 within or with respect to the different bulk cargo load ma- 
terials is to cause the bulk cargo container to undergo 
a tilting operation. More particularly, when a particular 
bulk cargo container, carrying a particular bulk cargo 
load material, undergoes a predetermined amount or 
15 degree of tilt, the particular bulk cargo load material will 
begin to flow under the influence of gravity and may ac- 
cordingly be conducted toward a discharge port opera- 
tively associated with the bulk cargo container whereby 
the bulk cargo load material can be discharged from the 
bulk cargo container. Normally, in order to comprise eco- 
nomically viable bulk material cargo transportation, de- 
livery, and distribution systems, the systems comprise 
an operative integration of bulk material cargo container 
transportation facilities, such as, for example, rail hop- 
per cars or a fleet of bulk material cargo container trac- 
tor-trailer trucks, sea-going bulk material cargo contain- 
er ships, and the like; bulk material cargo container tilt 
apparatus conveniently or viably positioned at predeter- 
mined locations adjacent to or near the bulk material 
cargo-container transportation facilities for operatively 
handling the aforenoted rail-hopper cars, tractor-trailer 
trucks, and ship containers in order to discharge or un- 
load the bulk material cargo loads carried thereby; and 
silo or other similar bulk material storage facilities also 
conveniently or viably positioned at predetermined lo- 
cations with respect to the aforenoted transportation 
and handling facilities so as to be capable of storing the 
unloaded bulk material cargo loads in preparation for, 
or in conjunction with, the distribution of such bulk ma- 
terial to end user customers. 

[0004] Unfortunately as may be readily appreciated, 
the construction and operation of such an integrated 
transportation, handling, and distribution system is rel- 
atively expensive whereby it is only economically viable 
forsuch integrated transportation, delivery, and distribu- 
tion systems to be constructed and operated by relative- 
ly large-sized companies located primarily within the 
highly-industrialized nations. Accordingly, relatively me- 
dium-sized and small-sized companies are not able to 
viably compete economically with such relatively large- 
sized companies in view of the fact that such medium- 
sized and small-sized do not have access to, orthe eco- 
nomic resources to construct and operate, the aforenot- 
ed integrated bulk material cargo container transporta- 
tion and handling facilities, or the bulk material storage 
and distribution facilities. At best, if such relatively me- 
dium-sized and small-sized companies nevertheless 
desire to engage in bulk material cargo load transporta- 
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tion, handling, and distribution businesses, and try to be 
competitive with the relatively large-sized companies, 
they are often forced to lease necessary services or fa- 
cilities from the relatively large-sized companies which, 
again, is not economically advantageous. However, if a 
bulk material cargo container system could be devel- 
oped wherein tilt-type handling apparatus was no longer 
necessary for discharging or unloading the bulk material 
cargo load from the bulk material cargo containers, or 
in addition, if a system could likewise be developed 
wherein auxiliary silo-type storage facilities were like- 
wise no longer necessary for storing and distributing 
bulk material cargo loads from bulk material cargo con- 
tainers, then the relatively medium-sized and small- 
sized companies could enjoy the ecomonic advantages 
to be derived from bulk material cargo load transportion, 
handling, and distribution systems whereby the relative- 
ly medium-sized and small-sized companies can in fact 
viably compete economically with the relatively large- 
sized companies. 

[0005] A need therefore exists in the art for a new im- 
proved a bulk material cargo container system wherein 
tilt-type handling apparatus is no longer necessary for 
discharging or unloading the bulk material cargo load 
from the bulk material cargo containers, and in addition, 
a new and improved bulk material cargo container sys- 
tem wherein auxiliary silo-type storage facilities is like- 
wise no longer necessary for storing and distributing 
bulk material cargo loads from bulk material cargo con- 
tainers, whereby relatively medium-sized and small- 
sized companies can enjoy the ecomonic advantages 
to be derived from bulk material cargo load transportion, 
handling, and distribution systems such that the relative- 
ly medium-sized and small-sized companies can in fact 
viably compete economically with the relatively large- 
sized companies. 

OBJECTS OF THE INVENTION 

[0006] Accordingly, it is an object of the present inven- 
tion to provide a new and improved bulk material cargo 
container system. 

[0007] Another object of the present invention is to 
provide a new and improved bulk material cargo con- 
tainer system which effectively overcomes the various 
operational disadvantages characteristic of PRIOR 
ART bulk material cargo container systems. 
[0008] An additional object of the present invention is 
to provide a new and improved bulk material cargo con- 
tainer system which comprises a unique and novel bulk 
material cargo container inflatable liner system which, 
in turn, comprises a plurality of inflatable air bags inte- 
grally incorporated therein , whereby when such inflata- 
ble air bags are inflated in accordance with a unique and 
novel method characteristic of the present invention, the 
bulk material cargo load disposed within the bulk mate- 
rial cargo container can be discharged and unloaded 
from the bulk material cargo container without requiring 



the tilting of the bulk material cargo container as is char- 
acteristic of PRIOR ART bulk material cargo container 
unloading techniques or procedures. 
[0009] A further object of the present invention is to 

5 provide a new and improved bulk material cargo con- 
tainer system which comprises a unique and novel bulk 
material cargo container inflatable liner system which, 
in turn, comprises a plurality of inflatable air bags inte- 
grally incorporated therein, whereby when such inflata- 

10 ble air bags are inflated in accordance with a unique and 
novel method characteristic of the present invention, the 
bulk material cargo load disposed within the bulk mate- 
rial cargo container can be discharged and unloaded 
from the bulk material cargo container without requiring 

15 the tilting of the bulk material cargo container, and in 
addition, the bulk material cargo load can be stored with- 
in the bulk material cargo container which will serve as 
a bulk material storage silo. 

[0010] A last object of the present invention is to pro- 
20 vide a new and improved bulk material cargo container 
system which comprises a unique and novel bulk mate- 
rial cargo container inflatable liner system which, inturn, 
comprises a plurality of inflatable air bags integrally in- 
corporated therein, whereby when such inflatable air 
25 bags are inflated in accordance with a unique and novel 
method characteristic of the present invention, the bulk 
material cargo load disposed within the bulk material 
cargo container can be discharged and unloaded from 
the bulk material cargo container without requiring the 
30 tilting of the bulk material cargo container, and in addi- 
tion, the bulk material cargo load can be stored within 
the bulk material cargo container which will serve as a 
bulk material storage silo whereby relatively medium- 
sized and small-sized companies can enjoy the eco- 
35 monic advantages to be derived from bulk material car- 
go load transportion, handling, and distribution systems 
such that the relatively medium-sized and small-sized 
companies can in fact viably compete economically with 
the relatively large-sized companies. 

40 

SUMMARY OF THE INVENTION 

[0011] The foregoing and other objectives are 
achieved in accordance with the teachings and princi- 
45 pies of the present invention through the provision of a 
new and improved bulk material cargo container liner 
according to claim 1 and the depending claims. 
[0012] The objections are also achieved through the 
provision c a method of discharging a bulk material car- 
so go load from a bul material cargo container according 
to claim 14 and the depending claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

55 [0013] Various other objects, features, and attendant 
advantages of the present invention will be more fully 
appreciated from the following detailed description 
when considered in connection with the accompanying 
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drawing wherein: 
[0014] The SOLE FIGURE is a schematic view illus- 
trating a new and improved bulk material cargo contain- 
er liner, constructed in accordance with the principles 
and teachings of the present invention and showing the 
cooperative parts thereof, for achieving the discharge 
and unloading of bulk material cargo loads disposed 
within a bulk material cargo container without necessi- 
tating any operative tilting of the bulk material cargo con- 
tainer. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0015] Referring now to the SOLE FIGURE of the 

drawings, a new and improved bulk material cargo con- 
tainer liner, constructed in accordance with the princi- 
ples and teachings of the present invention and showing 
the cooperative parts thereof, for achieving the dis- 
charge and unloading of bulk material cargo loads dis- 
posed within a bulk material cargo container, without ne- 
cessitating any operative tilting of the bulk material car- 
go container, is disclosed and is generally indicated by 
the reference character 1 0. The bulk material cargo con- 
tainer liner 1 0 is inflatable by suitable means, not shown, 
and when so inflated, it is seen that the bulk material 
cargo container liner 1 0 has a geometrical configuration 
which is substantially that of a rectangular parallelepi- 
ped so as to effectively conform to the interior bulk ma- 
terial cargo space defined within a conventional bulk 
material cargo container. More particularly, the inflated 
bulk material cargo container liner 10 comprises a front 
wall surface portion 1 1 , a pair of oppositely disposed 
side wall surface portions 13,13, a rear wall surface por- 
tion 15, an upper or top wall surface portion 17, and a 
lower or bottom wall surface portion 1 9. As is also con- 
ventional, the bulk material cargo container liner 10 is 
provided with an upper charging or loading port 12 and 
a lower discharging or unloading port 14 which are fix- 
edly mounted upon the rear surface wall portion 15 of 
the bulk material cargo container liner 10 which faces 
or is disposed toward rear doors, not shown, of the bulk 
material cargo container. 

[0016] As has been noted hereinbefore, in order to 
discharge or unload the bulk material cargo load or con- 
tents from the bulk material cargo container liner 1 0, the 
bulk malerial cargo conlainer, within which the bulk ma- 
terial cargo container liner 10 is disposed, is normally 
tilted, however, in accordance with the teachings and 
principles of the present invention, the need for tilting 
the bulk material cargo container, in order to discharge 
or unload the bulk material cargo load or contents there- 
from, is obviated or rendered unnecessary. More partic- 
ularly, if tilting of the bulk material cargo container is to 
be obviated, means must nevertheless be provided in 
conjunction with the bulk material cargo container liner 
10 in order to effectively simulate the tilting of the bulk 
material cargo container so as to cause the bulk material 



6 

cargo load or contents to experience its requisite move- 
ment or flowability toward the discharge or unloading 
port 14 so as to in fact be able to be discharged or un- 
loaded from the bulk material cargo container liner 10. 
5 In accordance then with the particular principles and 
teachings of the present invention, the bulk material car- 
go container liner 1 0 has integrally incorporated therein 
a plurality of inflatable air bags 16,18,20 wherein each 
one of the three inflatable air bags 1 6,1 8,20 is adapted 
10 to be inflated and deflated independently with respect 
to the inflation and deflation of any of the other two of 
the inflatable air bags 16,18,20 by means of, for exam- 
ple, suitable valve structures, not shown, which are 
adapted to be fluidically connected to suitable inflation 
15 and deflation control means, also not shown. 

[0017] It is specifically noted that the first and third in- 
flatable air bags 16,20 have their respective bottom or 
lower end surface portions 22,24 fixedly secured to the 
bottom or lower surface portion 19 of the bulk material 
cargo container liner 10, while the second inflatable air 
bag 18 is not at all secured to the bottom or lower surf ace 
portion 1 9 of the bulk material cargo container liner 1 0, 
but, to the contrary, has its bottom or lower surface por- 
tion 28 fixedly secured to the top or upper surface por- 
tion 30 of the first inflatable air bag 1 6. As can readily 
be appreciated from the SOLE FIGURE, when the first 
and third inflatable air bags 16,20 are disposed or ori- 
ented in their fully inflated states, the first and third in- 
flatable air bags 1 6 : 20 have a substantially right-trian- 
gular configuration with the top or upper surface hypot- 
enuse portions 30,32 thereof disposed at an angle of 
approximately 60° with respect to the lower or bottom 
surface portions 22,24 thereof, and in addition, due to 
the-fixation of the second inflatable air bag 18 atop the 
first inflatable air bag 16, the angular disposition or ori- 
entation of the upper surface portion 28 of the second 
inflatable air bag 1 8 with respect to the bottom or lower 
surface portion 19 of the bulk material cargo container 
line 10 is even greater than 60°. Furthermore, it is addi- 
tionally noted that the lower, rear end portion of the third 
inflatable air bag 20 is disposed immediately adjacent 
to the bulk material cargo container liner discharge or 
unloading port 14 such that when the third inflatable air 
bag 20 is disposed in its fully inflated state, as will be 
described shortly hereinafter, the bulk material cargo 
load disposed within the bulk material cargo container 
liner 10 can in fact be readily discharged from the bulk 
material cargo container liner 1 0 and out through the dis- 
charging or unloading port 14. It is still yet further noted 
that when the first, second, and third inflatable air bags 
16,18,20 are inflated, the uppermost portion of each in- 
flated air bag 1 6,1 8,20 is disposed at an elevational level 
which substantially corresponds to that of the charging 
or loading port 12. 

[0018] When a bulk material cargo load is initially 
loaded or charged into the bulk material cargo container 
liner 10 through means of the charging or loading port 
12, it is noted that all three of the inflatable air bags 
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16,18,20 will be disposed in their deflated states so as 
to in fact permit a full and complete bulk material cargo 
load to be charged or loaded into the bulk material cargo 
container liner 10. Subsequently, when a portion or all 
of the bulk material cargo load is desired to be dis- 
charged or unloaded from the bulk material cargo con- 
tainer liner 10 in accordance with the unique and novel 
operational procedures characteristic of the present in- 
vention, the discharging or unloading port 14 is de- 
ployed to its discharging or unloading position and the 
third inflatable air bag 20 is initially inflated so as to be 
disposed in its illustrated fully inflated state. As a result 
of the inflation of the third inflatable air bag 20, whereby, 
as has been previously noted, the top or upper surface 
portion 32 of the third inflatable air bag 20 will be dis- 
posed at an angle of substantially 60° , it can be readily 
appreciated that the inflated air bag 20 will cause the 
bulk material cargo load disposed within substantially 
the entire rear half portion of the bulk material cargo con- 
tainer liner 1 0 to flow toward the discharging or unload- 
ing port 14 so as to in fact be discharged or unloaded 
from the bulk material cargo container liner 10. 
[0019] Subsequently, after the substantially entire 
rear half portion of the bulk material cargo load disposed 
within the bulk material cargo container liner 10 has 
been caused to flow toward the discharging or unloading 
port 14 so as to in fact be discharged or unloaded from 
the bulk material cargo container line 1 0, the third inflat- 
able air bag 20 is deflated so as to again be disposed 
in a substantially flattened state along the bottom or low- 
er surface portion 24 of the bulk material cargo container 
line 10. This flattening process will of course also be 
somewhat aided or facilitated as a result of the natural 
tendency of the bulk material cargo load, originally dis- 
posed within substantially the forward half portion of the 
bulk material cargo container liner 10 and atop the de- 
flated first and second inflatable air bags 1 6,1 8, to begin 
to flow over and atop the deflated third inflatable air bag 
20 in view of the fact that the substantially rear half por- 
tion of the bulk material cargo load originally disposed 
within the bulk material cargo container liner 1 0 has al- 
ready been discharged or unloaded from the bulk ma- 
terial cargo container liner 10. Accordingly, in order to 
in fact achieve the discharging or unloading of the entire 
front half or any residual portion of the bulk material car- 
go load from the bulk material cargo container liner 10, 
the first and second inflatable air bags 16,18 are now 
inflated in a serial manner, that is, the first inflatable air 
bag 16 is initially inflated, and upon complete inflation 
thereof, the second inflatable air bag 18 is inflated. 
[0020] As a result of the inflation of the first and sec- 
ond inflatable air bags 16,18 as illustrated within the 
SOLE FIGURE, it can be readily appreciated that the 
entire front portion of the bulk material cargo load, orig- 
inally, disposed atop the deflated first and second inflat- 
able air bags 16, 18, will now be pushed toward the rear 
surface wall portion 15 of the bulk material cargo con- 
tainer liner 1 0 and be caused to flow downwardly along 



the inclined top or upper surface portion 34 of the sec- 
ond inflatable air bag 1 8 so as to eventually be disposed 
atop the deflated third inflatable air bag 20. It can there- 
fore be readily appreciated still further that when the 
5 third inflatable air bag 20 is again inflated, that is, re- 
inflated, while the first and second inflatable air bags 
16,18 remain in their inflated states, the remaining or 
residual portion of the bulk material cargo load will be 
pushed toward the rear surface wall portion 15 and the 
10 discharging or unloading port 1 4 of the bulk material car- 
go container liner 10 whereby when such remaining or 
residual portion of the bulk material cargo load flows 
downwardly along the top or upper surface portion 32 
of the third inflatable air bag 20, the remaining or resid- 
es uaf portion of the bulk material cargo load will be dis- 
charged or unloaded from the bulk material cargo con- 
tainer liner 10 through means of the discharging or un- 
loading port 14. 

[0021 ] It is to be noted that while the second inflatable 

20 air bag 18 has been provided so as to ensure the fact 
that, when the first and second inflatable air bags 16,18 
are inflated, the proper flowability of the bulk material 
cargo load, disposed within substantially the front half 
portion of the bulk material cargo container liner 1 0, will 

25 jn fact be achieved such that the bulk material cargo load 
originally disposed within substantially the front half por- 
tion of the bulk material cargo container liner 1 0 will now 
be properly disposed atop the deflated third inflatable 
air bag 20, the first inflatable air bag 16 may be partic- 

30 ularly and predeterminedly structured and configured so 
as to eliminate the necessity of providing the second in- 
flatable air bag 18 in conjunction therewith while never- 
theless still being capable of achieving the aforenoted 
flowability of the bulk material cargo load from substan- 

35 tially the front half portion of the bulk material cargo con- 
tainer liner 10 toward the rear half portion of the bulk 
material cargo container liner 1 0. It is additionally noted 
that in orderforthe inflatable air bags. 16, 18,20 to exert 
the necessary forces upon the bulk material cargo load, 

40 and therefore achieve the necessary flowability thereof 
during the inflation of the inflatable air bags 16,18,20, 
the inflatable air bags 1 6, 1 8,20 may be fabricated from 
an extruded sheet of polyethylene or the like having a 
predetermined thickness dimension, or alternatively, 
each inflatable air bag 1 6,1 8,20 may actually comprise, 
for example, a three-layer laminate of polyethylene. 
[0022] It is additionally noted still further that in view 
of the fact that it is desired to ensure that, when the var- 
ious inflatable air bags 16,18,20 are in fact inflated so 

so as to achieve the aforenoted flowability of the bulk ma- 
terial cargo load toward the discharging or unloading 
port 14, no portion of the bulk material cargo load be- 
comes trapped between any one of the inflatable air 
bags 16,18,20 and an interior wall portion of the bulk 

55 material cargo container liner 1 0, the inflatable air bags 
16,18,20 may have geometrical configurations which 
are different from those that are illustrated. Still further, 
while it has been disclosed that the first and third inflat- 
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able air bags 16,20 only have their lower or bottom sur- 
face portions 22,24 fixedly secured to the lower or bot- 
tom surface portion 19 of the bulk material cargo con- 
tainer liner 1 0, other surface portions of the first and third 
inflatable air bags 1 6,20 may in fact be appropriately se- 
cured to corresponding surface portions of the bulk ma- 
terial cargo container liner 10. Lastly, it is noted that 
when each one of the different inflatable air bags 16, 
18,20 is in fact inflated, they need not necessarily be 
inflated to their fully inflated states, but to the contrary, 
the inflatable air bags 1 6,1 8,20 may be only partially in- 
flated to predeterminedly controlled degrees or 
amounts. In this manner, in accordance with another pri- 
mary objective characteristic of the bulk material cargo 
container liner 1 0 of the present invention, the bulk ma- 
terial cargo container, within which the bulk material car- 
go container liner 10 is disposed, can be utilized as a 
silo or storage facility for the bulk cargo load material 
whereby the same may be stored and subsequently dis- 
pensed or discharged in predetermined amounts as de- 
sired or required. 

[0023] More particularly, when the bulk material cargo 
container, within which the bulk material cargo container 
liner 10 isxiisposed, is to be utilized as a silo or storage 
facility for the bulk cargo load material whereby the bulk 
material cargo load may be stored and subsequently 
dispensed or discharged in predetermined amounts as 
desired or required, various inflation modes of operation 
may be conducted in connection with the three inflatable 
air bags 16,18,20. For example, after bulk material car- 
go load has been completely charged into the bulk ma- 
terial cargo container liner 10 for storage therein while 
the three inflatable air bags 16,18,20 are all disposed in 
their deflated states, and when it is desired to dispense 
predetermined amounts of the bulk material cargo load 
from the bulk material cargo container liner 10 through 
means of the discharge port 14 thereof, the third inflat- 
able air bag 20 may be partially inflated to predeter- 
mined degrees so as to continuously or intermittently 
discharge predetermined portions of the bulk cargo ma- 
terial, disposed atop the deflated third air bag 20 and 
within the rear half portion of the bulk material cargo con- 
tainer liner 1 0, through the discharge port 1 4. Upon de- 
pletion or discharge of such bulk cargo material previ- 
ously disposed within the rear half portion of the bulk 
material cargo container liner 10, the third Inflatable air 
bag 20 is then completely deflated, and the first and sec- 
ond inflatable air bags 16,18 are inflated so as to effec- 
tively cause the bulk material cargo disposed within the 
front half portion of the bulk material cargo container lin- 
er 1 0 to flow and be transferred onto or atop the now 
deflated third inflatable air bag 20. When such bulk ma- 
terial cargo has been effectively completely transferred 
onto or atop the deflated third inflatable air bag 20, the 
third inflatable air bag 20 can again be inflated, or re- 
inflated, to predetermined degrees so as to again dis- 
charge predetermined portions of the remaining or re- 
sidual bulk material cargo load originally contained with- 



in the bulk material cargo container liner 10. 
[0024] Thus, it may be seen that in accordance with 
the various principles and teachings of the present in- 
vention, there has been provided a new and improved 
5 bulk material cargo container system which comprises 
an inflatable bulk material cargo container liner which 
has a plurality of inflatable air bags integrally incorpo- 
rated, therein. When the inflatable air bags are inflated 
in accordance with a predetermined sequential opera- 
10 tion, the bulk material cargo load can be discharged or 
unloaded from the bulk material cargo container liner 
without the need for tilting the bulk material cargo,con- 
tainer and the liner contained therein. In addition, the 
bulk material cargo container, having the new and im- 
15 proved bulk material cargo container liner disposed 
therein, can be used as a silo or storage facility for the 
bulk cargo load material, and in accordance with prede- 
termined degrees to which the inflatable air bags can be 
inflated, the bulk cargo load material can be dispensed, 
discharged, or unloaded as desired or required. 



Claims 

25 1. a bulk material cargo container liner (10) for use 
within a bulk material cargo container having rear 
door structures, comprising: 

a bulk material discharge port (14) operatively 
30 mounted upon said bulk material cargo contain- 

er liner for permitting bulk material disposed 
within said bulk material cargo container liner 
to be discharged from said bulk material cargo 
container liner; and 
35 at least one air bag (1 6, 1 8 ; 20) disposed within 

said bulk material cargo container liner (10) for 
causing substantially the entire bulk material 
cargo load disposed within said bulk material 
cargo container liner (10) to undergo fluid flow 
40 toward said bulk material discharge port (14), 

without said bulk material cargo container liner 
(10) being required to be disposed within a tilt- 
ed mode in order to achieve the fluid flow of the 
bulk material cargo load toward said bulk ma- 
45 terlal discharge port (1 4), whereby the bulk ma- 

terial cargo load can be discharged from said 
bulk material cargo container liner. 

2. A bulk material cargo container liner (10) assetforth 
so jn claim 1 , having a substantially rectangular paral- 
lelepiped structure when erected for disposition 
within a bulk material cargo container and therefore 
comprising a front wall surface portion (11), a pair 
of side wall surface portions (1 3, 1 3), a top wall sur- 
55 face portion (1 7), a bottom wall surface portion (1 9), 
and a rear wall surface portion (15) upon which said 
discharge port (14) is mounted. 
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3. A bulk material cargo container liner as set forth in 
one of claims 1 and 2, wherein 

said at least one air bag (16, 18, 20) is inflat- 
able. 

4. The bulk material cargo container liner as set forth 
in one of Claims 1 to 3, wherein: 

said at least one air bag comprises at least two 
inflatable air bags (1 6, 20) disposed within said 
bulk material cargo container liner with a first 
one (16) of said at least two inflatable air bags 
being disposed within a front half section of said 
bulk material cargo container liner while a sec- 
ond one (20) of said at least two inflatable air 
bags is disposed within a rear half section of 
said bulk material cargo container liner. 

5. The bulk material cargo container liner as set forth 
in Claim 4, wherein: 

each one of said at least two inflatable air bags 
(1 6, 20) has a substantially right-triangular con- 
figuration when inflated such that a hypotenuse 
surface portion (30) thereof is inclined down- 
wardly toward said a bulk material discharge 
port (14). 

6. The bulk material cargo container liner as set forth 
in one of Claims 4 and 5, wherein: 

each one of said at least two inflatable air bags 
(16, 20) is fabricated from polyethylene. 

7. The bulk material cargo container liner as set forth 
in Claim 6, wherein: 

each one of said at least two inflatable air bags 
(16, 20) fabricated from polyethylene compris- 
es a three-layer laminate. 

8. The bulk material cargo container liner as set forth 
in one of claims 1 to 7, wherein: 

a bulk material charge port (12) is operatively 
mounted upon said liner (10) at an elevational 
level which is above that of said bulk material 
discharge port (14) so as to permit bulk cargo 
material to be charged into said bulk material 
cargo container liner 

9. The bulk material cargo container liner as set forth 
in Claim 8 and one of claims 4 to 7, wherein said 

uppermost portions of each one of said at 
least two inflatable air bags (16, 20) are disposed 
at said elevational level of said bulk material charge 
port (12) when said at least two inflatable air bags 
are disposed in their inflated states. 
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10. The bulk material cargo container liner as set forth 
in one of Claims 4 to 9 t wherein: 

said at least two inflatable air bags (1 6, 20) are 
independently inflatable with respect to each 
other. 

11. The bulk material cargo container liner as set forth 
in one of Claims 4 to 1 0, wherein: 

said at least two inflatable air bags (1 6, 20) dis- 
posed within said bulk material cargo container 
liner have only their respective bottom surface 
portions (22, 24) fixedly secured to a bottom 
wall surface portion (1 9) of said bulk material 
cargo container liner. 

12. The bulk material cargo container liner as set forth 
in one of Claims 1 to 11 , comprising 

three inflatable airbags (16, 20, 18) with one 
(18) of said three inflatable air bags being fixedly 
secured atop one (1 6) of the othertwo of said three 
inflatable air bags. 

13. A bulk material cargo container liner as set forth in 
one of claims 1 to 12, wherein: 

said at least one air bag (1 6, 1 8, 20) is inflatable 
to predetermined degrees for causing predeter- 
mined portions of the bulk material cargo load 
disposed within said bulk material cargo con- 
tainer liner (10) to undergo fluid flow toward 
said bulk material discharge port (14), whereby 
the bulk material cargo container, within which 
said bulk material cargo container liner (10) is 
disposed, can serve as a bulk material cargo 
load silo storage facility from which the bulk ma- 
terial cargo load can be discharged from said 
bulk material cargo container liner (10) as de- 
sired. 



14. A method of discharging a bulk material cargo load 
from a bulk material cargo container without the ne- 
cessity of disposing the bulk material cargo contain- 
45 er within a tilted mode, comprising the steps of: 

providing a bulk material cargo container liner 
(10), within a bulk material cargo container; 
operatively mounting a bulk material discharge 
so port (1 4) upon said bulk material cargo contain- 

er liner for permitting bulk material, disposed 
within said bulk material cargo container liner, 
to be discharged from said bulk materia! cargo 
container liner; 

55 providing at least one air bag (16,18, 20) within 

said bulk material cargo container liner; and 
inflating said at least one inflatable air bag (16, 
1 8 f 20) within said bulk material cargo container 
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liner for causing substantially the entire bulk 
material cargo load disposed within said bulk 
material cargo container liner to undergo fluid 
flow toward said bulk material discharge port 
(14), without said bulk material cargo container 
liner being required to be disposed within a tilt- 
ed mode in order to achieve the fluid flow of the 
bulk material cargo load toward said bulk ma- 
terial discharge port (1 4), whereby the bulk ma- 
terial cargo load can be discharged from said 
bulk material cargo container liner. 

15. The method as set forth in claim 14, wherein: 

said step of providing a bulk material cargo con- 
tainer liner comprising the provision of a bulk 
material cargo container liner having a substan- 
tially rectangular parallelepiped structure when 
erected and therefore comprising a front wall 
surface portion (11), a pair of side wall surface 
portions (13, 13), a top wall sur-face portion 
(17), a bottom wall surface portion (19), and a 
rear wall surface portion (15), upon which said 
discharge port (14) is mounted. 

1 6. The method as set forth in one of Claims 1 4 and 1 5, 
wherein: 

said step of providing said at least one inflata- 
ble air bag within said bulk material cargo con- 
tainer liner comprises the provision of at least 
two inflatable air bags (16, 20) within said bulk 
material cargo container with a first one (1 6) of 
said at least two inflatable air bags being dis- 
posed within a front half section of said bulk ma- 
terial cargo container liner while a second one 
(20) of said at least two inflatable air bags is 
disposed within a rear half section of said bulk 
material cargo container liner. 

17. The method as set forth in Claim 16, further com- 
prising the step of: 

providing each one of said at least two inflata- 
ble air bags (16, 20) with a substantially right- 
triangular configuration when inflated such that 
a hypotenuse surface portion (30) of each one 
of said at least two inflatable air bags is inclined 
downwardly toward said a bulk material dis- 
charge port (14). 

1 8. The method as set forth in one of Claims 1 6 and 1 7, 
further comprising the step of: 



19. The method as set forth in one of Claims 16 to 18, 
further comprising the steps of: 

providing a bulk material charge port (12) upon 
said bulk material cargo container liner (10) at 
an elevational level which is above that of said 
bulk material discharge port (14) so as to permit 
bulk cargo material to be charged into said bulk 
material cargo container liner; 
charging a bulk material cargo load into said 
bulk material cargo container liner (1 0) while 
each one of said at least two inflatable air bags 
(16, 20) is respectively disposed in its deflated 
state; 

inflating said second one (20) of said at least 
two inflatable air bags disposed within said rear 
half section of said bulk material cargo contain- 
er liner so as to cause a rear half portion of the 
bulk material cargo load disposed within said 
bulk material cargo container liner to flow to- 
ward said discharge port (14) so as to be dis- 
charged from said bulk material cargo contain- 
er liner through said discharge port (14). 

20. The method as set forth in claim 1 9, further com- 
prising the steps of 

deflating said second one (20) of said at least 
two inflatable air bags disposed within said rear half 
section of said bulk material cargo container liner; 

inflating said first one (1 6) of said at least two 
inflatable air bags disposed within said front half 
section of said bulk material cargo container liner 
so as to cause a front half portion of the bulk mate- 
rial cargo load disposed within said bulk material 
cargo container liner to be moved atop said deflated 
second one (20) of said at least two inflatable air 
bags; and 

re-inflating said second one (20) of said at 
least two inflatable air bags disposed within said 
rear half section of said bulk material cargo contain- 
er liner so as to cause a the bulk material cargo load 
disposed atop said previously deflated second one 
(20) of said at least two inflatable air bags to flow 
toward said discharge port (14) so as to be dis- 
charged from said bulk material cargo container lin- 
er through said discharge port. 

21 . A method of discharging a bulk material cargo load 
from a bulk material cargo container serving as a 
silo storage facility, as set forth in one of claims 14 
to 20 further comprising the step of: 

inflating said at least one inflatable air bag (16, 
20, 1 8) within said bulk material cargo container 
liner (1 0) to predetermined degrees for causing 
predetermined portions of the bulk material car- 
go load disposed within said bulk material car- 
go container liner to undergo fluid flow toward 



separately and independently inflating each 55 
one of said at least two inflatable air bags (1 6, 
20). 



w 



15 



20 



25 



30 



35 



40 



8 



BNSDOCID: <EP 1386859A1_I_> 



15 EP 1 386 859 A1 16 

said bulk material discharge port (1 4), whereby 
the bulk material cargo container, within which 
said bulk material cargo container liner is dis- 
posed, can serve as a bulk material cargo load 
silo storage facility from which the bulk material s 
cargo load can be discharged from said bulk 
material cargo container liner (16) as desired. 
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